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Introduction
In an emerging country like Mexico where information on local government public finances is generally less reliable, less timely and less comparable cross-sectionally, credit ratings to States and Municipalities might convey sensitive non-public information about the financial soundness of local governments. In addition to minimizing the asymmetry between creditors and local governments-pointed out by Hochman and Valadez (2004) and Hernandez-Trillo (1997) -credit rating agencies might provide the market with timely and more reliable information on the creditworthiness of a local governments. Rating agencies assess the creditworthiness of local governments by providing an initial rate and then re-evaluate ratings after a close analysis of credit, solvency and macroeconomic environment among other factors. Credit rating changes can then affect the price of bond offerings made by local governments in Mexico via two channels: an Information Content Signaling Hypothesis (ICSH) effect and a Wealth Redistribution Hypothesis (WRH) or substitution effect.
The information content effect has been investigated extensively in the U.S. and other markets. For the U.S. Wansley and Clauretie (1985) , Holthausen and Leftwith (1986) and Cornell et. al. (1989) find rating downgrades are followed by a negative response in returns, while Barron, et. al. (1997) and Choy, et. al. (2006) find support in the UK and Australian markets respectively. The WRH on the other side has found support in the studies by Zaima and McCarthy (1998) who find that rating upgrades are followed by bond and stock return downgrades and more recently by Abad-Romero and Robles-Fernandez (2006) who find significantly negative excess returns for upgraded firms in the Spanish stock market.
The aim of this paper is to examine the reaction of Mexican local government bond returns and volatility to rating changes announcements by FitchRatings, Moody's and Standard & Poor's.
Very few studies have investigated the effect of credit rating changes to local governments on bond returns. The exceptions are the works by Ingram, et. al. (1983) who investigated the information content of municipal bond rating changes, and Liu, et. al. (1991) who examined the impact of socioeconomic variables and credit ratings on municipal bond risk premia. In this respect the main contribution of this paper is to extend the literature investigating the effect of rating changes to local governments on bond returns in an emerging country.
This paper is also unique as it provides a very first approach to the study of local government bond market in Mexico by examining the time series properties of States and Municipal bond offerings. In contrast with the majority of the studies in the literature using the event study methodology, several time series properties are individually examined here such as risk premia, persistence of shocks to volatility and the asymmetric response of conditional variance to positive and negative returns. This is achieved through the flexible process by Nelson (1991) known as the Exponential-GARCH(1,1) that allows for fat tails in the returns conditional distribution and leverage effects.
To motivate the paper the following section examines the institutional setting and recent developments in the local bond market in Mexico. In section 3 the hypotheses on the effect of rating changes on bond returns are examined with special referral to the 2 Economics: The Open-Access, Open-Assessment E-Journal Mexican context. Methodology and data are presented in section 4 while estimation results are presented in section 5. The article closes with some conclusions and discussion in section 6.
Financial Reforms and the Emergence of Credit Rating Agencies in Mexico
The emergence and increasing popularity of rating agencies among States and Municipalities in Mexico is relatively new. Its origins can be found in the Tequila Crisis of 1995 and also on the fiscal and financial reforms carried out in 2000 aiming at minimizing local governments' fiscal indiscipline and commercial banks incentives to lend without proper individual risk assessments. The fiscal indiscipline of local governments was notorious in the aftermath of the Tequila crisis when interest rates soared to 75% in April 1995. As Hochman and Valadez (2004) 1 have noted, most States and many Municipalities missed principal or interest payments or both. In some cases the default lasted only a few weeks but in others default extended over a year. Defaults however were not the exclusive result of heavy debt loads, shrinking payments and soaring interest rates, but also due to a generalized belief that the federal government would step in and provide financial assistance. This belief was shared by both local governments and commercial banks that lend to States and Municipalities without formally assessing individual creditworthyness.
Such bailout belief was fulfilled when the federal government implemented two explicit debt relief programs to save from collapse virtually all states: one in 1995 and a second in 1998. These programs involved extending debt maturities and converting old debt into a new inflation-adjusted unit of account (Unidad de inversion, or UDI) that carried fixed interest rates. In return, State and Municipal governments agreed to restore fiscal discipline, increase transparency and improve financial reporting- Hochman and Valadez (2004) . An interesting finding by Hernandez-Trillo et. al. (2002) suggests the federal government might have carried out in fact additional secret or hidden bailouts through lax debt renegotiations with development banks.
A first reaction of commercial banks to the explicit bailout programs was to reject the new terms and suspend all lending to local governments-as they were themselves highly vulnerable. However, they finally agreed on a temporary 'mandate' from states to transfer pledged shared revenues-this accord lasted until March 2000.
In order to prevent the need of future bailouts, and remove the presence of the federal government on this fiscal and financial equation, a series of significant measures was implemented. First, by modifying article 9 of the Fiscal Coordination Law the federal government ceased the banks' ability to request direct transfers from the federal Treasury of a State or Municipal government's shared revenue. This was an important step since such ability of banks created two information asymmetry problems. In one side state governments had the incentive to borrow excessively and declare bankruptcy, knowing that the federal government would step in (moral hazard problem). On the other, while local governments knew their real financial performance banks could not _________________________ 3 distinguish-and had little interest in finding out-the true credit condition of States and Municipalities and assigned the same credit risk to all State and Municipalities (adverse selection)-see Hernandez-Trillo (1997) for more on this.
A second significant step was the introduction of a master trust (Fideicomiso Maestro) that enables local governments to use their shared revenues as debt collateral by channeling a share of these funds directly to the trust. The trustee of the fund is given rights to a significant percentage of the municipality's shared revenues from the federal government, and all these revenues are pledged so that they can be used as a guarantee for issue repayment- Hochman and Valadez (2004) .
The trust fund structure and the use of share revenues as collateral are in all certainty the factors that have allowed bond issues to obtain high credit ratings. Under this scheme there have been more than 40 issues by States, Municipalities and Local Public Authorities since 2001 which have used shared transfers, payroll taxes, property taxes, vehicle taxes or the proceedings from toll-road fees as collateral-see Table A1 in the appendix.
A third significant measure was the institution of credit rating requirements from April 2000 as part of a set of new bank regulations and also in line with the regulations on capital standards derived from Basel II in the late ninties. All bank lending to local governments requires since then to set aside capital reserves calculated in relation to a credit rating provided by recognized rating agencies. The amount of capital reserves is calculated as the rating gap between the loan and the credit rating of federal government. The bigger the gap, the larger the capitalization requirement and the higher the banks' interest rate charge.
Credit ratings should minimize the information asymmetry problems described above-moral hazard and adverse selection. Banks in one hand should lend according to individual creditworthiness while local governments on the other should have incentives to keep their finances in order.
There are three rating agencies in Mexico: FitchRatings, Moody's and Standard & Poor's. To date the majority of the 31 States and the Federal District count with at least two ratings. Seven of these States count with three ratings and two of them-Querétaro and Morelos-currently count with only one rating. Seventy six municipalities have already been assigned two ratings, a pre-condition for debt offerings in the capital market. Thirteen municipalities have obtained only one rating and the municipality of Solidaridad in Quintana Roo has been assigned three ratings. 2 Despite all these positive steps the capital market for local debt in Mexico is still emerging. In addition to the evident swings of local debt outstanding-see graph 1 below-there has also been a change in the composition of issuers. In 2003 for instance a total bond offering of MXP$ 8,068 million pesos (mp) was carried out by a diversified set of local governments: five States (Mexico, Veracruz, Guerrero, Nuevo León and Hidalgo), two Municipalities (Aguascalientes and San Pedro Garza García), the Tlalnepantla Water Authority (TWA) and Mexico City Government. By 2006 a similar amount of debt-MXP 7,770.23 m.p.-was offered by only three key big players: Mexico City, Nuevo León and Veracruz. This simply suggests that capital markets in Mexico might become a source of cheap financing exclusive to some well-endowed _________________________ 3
Hypotheses on the Effect of Rating Changes
The literature has identified two hypotheses to explain the potential effect of rating changes on bond returns: the Information Content Signaling Hypothesis (ICSH) and the Wealth Redistribution Hypothesis (WRH). The ICSH claims that rating agencies possess additional inside information about the probability of default and hence a rating action might provide the market with valuable information on the true financial condition of a given firm, State or Municipality. A rating change could be interpreted by the market as a signal of the local government 'true' financial outlook and as a consequence bond returns should move in the same direction of the rating change, that is, rating upgrades would be followed by greater returns while rating downgrades would be followed by lower bond returns. It has been observed however that rating upgrades (downgrades) are sometimes followed by lower (greater) bond returns. This conundrum has been explained in the firm by the WRH as the result of an agency problem between bondholders and shareholders. Shareholders seek to maximize their return at the expense of bondholders. In a context of limited liabilities shareholders may engage in riskier investments in the _________________________ 5 pursuit of higher returns, thus affecting the value of the firm and/or the stability of cash flows. If a downgrade occurs due to riskier (higher variance) investments, bond value decreases and stock value increases. In consequence there is wealth redistribution from bondholders to stockholders- Zaima and McCarthy (1988) .
An alternative way to look at this hypothesis of wealth redistribution in the context of local governments would be to focus on the agency conflict between credit lenders and bondholders. A greater variance of public investments and cash flows might indeed lead to a lower credit rating. A lower credit rating in turn constrains the amount of low cost investment-debt a local government can raise with banks in the form of direct credit. Instead of commercial debt offerings, creditors and investors in local governments could opt for safer lending instruments such as bond certificates. An increase in the demand of local government bond certificates should then be observed pushing up prices and returns. 4 Overall, bond certificates value increases while stock value (the local treasury) decreases.
The specific fiscal and financial arrangement that makes local government bond offering possible in Mexico provides us with an alternative hypothesis which we find is more likely to explain why rating upgrades (downgrades) are followed by lower (greater) returns. To illustrate let us consider what I name the 'trust fund effect', unique to government bonds (CB) in Mexico. Principal and coupon payments of most local government bond offerings are fully guaranteed among others by federal share transfers, payroll taxes or toll-road fees, a good proportion of which goes directly into a master trust. The existence of this trust has undoubtedly a positive effect on CB returns as it provides investors with enhanced certainty to all coupon and principal payments. However, a reduced amount of share transfers or other income is left over every period to the local government treasury and this could be perceived by the rating agency as a deteriorating financial condition. Debt ratios as a proportion to shared transfers for instance would increase and a rating downgrade might be assigned. 5 What is more, debt payments might also increase every period as a result of servicing these CB issues. Hence, while the trust fund provides certainty to the market increasing the demand for bonds and pushing up prices and returns, the very existence of the trust fund could lead to credit rating downgrades due to a higher perception of debt and debt servicing.
4
Methodology and Data
Methodology
To investigate the effect of rating changes on bond returns and volatility a time series version of the market model is augmented to capture the linear association between _________________________ 4 The increase in demand for government bonds is logical since most issues have a good investment rating. A bond certificate is a much more safer investment than direct credits to the local government since coupon and principal payments are backed by federal share transfers which minimize default risk.
On the other side, direct debt nor its service usually any collateral to back or support debt service apart from local taxes. 5 There is ongoing research that confirms that variables related to debt stock and debt service in Mexico explain the variations in credit ratings-see García-Romo, et. al. (2005) and Yorio (2007) . Economics: The Open-Access, Open-Assessment E-Journal bond returns and time varying conditional variance as a proxy of the 'risk premium'. In order to avoid bias in the systematic risk of small and large issuers by omitting conditional heteroskedasticiy-as noted by Reyes (1999) -we extend the market model with the Exponential GARCH (EGARCH) model by Nelson (1991) .6 Hence our EGARCH(1,1)-in-Mean market model is as follows:
where r t is the bond return, δ is the 'risk premium' parameter; is the conditional variance; r 2 t σ M,t is the return on the market at time t; β M is the common stock beta; ε t is the error term and {e t } is a sequence of independent, identically distributed GED random variables with mean zero and variance one. In the conditional variance equation α captures the ARCH effects, β captures the persistence of conditional volatility and λ captures the asymmetric response of volatility to positive and negative shocks.
This model ignores however the possibility of rating changes to local governments or other rating changes having an effect on bond returns. Hence, model (1) is extended to seize the effect of rating changes on both the level and conditional volatility of bond returns:
where DE and DO are dichotomous variables that take a value of unity on the date there is a change of credit rating to the local government or other credit rating announcement related to a given local government respectively. These dummy variables take a value of zero otherwise. The parameters γ e , γ 0 , φ e and φ 0 indicate the average impact of DE and DO on the mean and variance equation respectively.
In order to account for the fat tails reported extensively in the literature of financial returns it is assumed that e t follows a i.i.d. Generalized Error Distribution (GED) with mean zero, variance one and tail thickness parameter ν>0 7 :
is the gamma function and ν is a positive parameter governing the shape and thickness of the tails in the distribution. When ν=2, ν =1 and ν→∝ the normal, double exponential and uniform distribution are obtained respectively. In general for ν>2 the distribution of e t has thinner tails than the normal, while for ν<2 the distribution of e t exhibits thicker tails than the normal. We expect the parameter to be lower than two indicating thicker tails. Maximum Likelihood estimates are obtained by employing the BHHH optimization algorithm 8 and the S-GARCH module in S-Plus.
The literature investigating the effect of rating changes on returns has widely favored the use of Event Studies (ES). 9 However, there are several advantages of using a time series approach over Event Study methods: we are able to approximate more closely the process followed by bond returns; we are also able to provide individual estimates on the magnitude, direction and statistical significance of the risk premium; to examine the existence of asymmetries; to assess the persistence of volatility shocks and most importantly we are able to provide specific measures on the effect and significance of individual rating changes on the conditional first and second moments of local bond returns. While there have been some ES studies that have allowed the market model to incorporate conditional volatilities, they usually provide no information on these parameters. In this study we aim at investigating whether time series market models with conditional volatilities are suitable processes for State and Municipal bond returns in Mexico. As it is reported shortly we take this path at the expense of constraining the analysis to some selected time series.
5
Estimation Results
Bond Prices and Credit Ratings Database
The data analyzed in this article comprises all capital market bond offerings (Certificados Bursátiles) by States, Municipalities and local government authorities _________________________ The announcement of rating changes by these agencies-and its direction, i.e., whether they were downgrades or upgrades-has been obtained from a database of financial information published over the internet known as Invertia (www.invertia.com.mx) and from rating agencies various resources. For Moody's we use the rating actions available in the Corporate, Banking and sovereign database published on the company's web site (www.moodys.com). A rating history list was kindly provided by Standard & Poor's that contains all ratings and rating changes of local and regional governments since 1975. 12 For FitchRatings Invertia was at the only publicly available source of information.
In addition to State debt ratings changes, we also collect information on other related rating changes or credit rating announcements made by the rating agencies that might affect investors' perception about the individual creditworthiness of these issuers.
Descriptive Analysis
After an exhaustive initial time series analysis of the data and application of the restricted market model in equation (1) it was found that bond returns by four state offerings-Chihuahua, Hidalgo and Nuevo León-and the Tlalnepantla Water Authority (TWA) converge satisfactorily and do not exhibit correlation in the residuals nor squared residuals. 13 The analysis in this article is performed using these five time series. Appendix A.2 provides more detailed information on these selected issues. Table 1 shows the history of State ratings changes and other rating changes for the selected States and the Tlalnepantla Water Authority (TWA). One important point to _________________________ 10 Bond prices (P t ) have been kindly provided by Price Provider ValMer Inc. Returns are calculated as the log difference of prices in two consecutive trading days, i.e., r t =ln(P t )-log(P t-1 ). 11 Table A .1 in the appendix describes selected features of these 31 public offerings including date of issuance, collateral, volume, maturity, credit rating and spreads. 12 The author would like to acknowledge Daniela Brandazza and Patricia Calvo of Standard and Poor's for kindly providing this information. 13 A total of 31 time series were initially examined for different orders in the mean and conditional variance. The final series were selected according to Aikaike Information, Criteria (AIC), Bayes Information Criteria (BIC) and whether the resulting residuals and squared residuals were free from serial correlation. The results are not presented here but are readily available from the author. Part of this exhaustive search was to contrast the model with many other different univariate GARCH models among them: GARCH(1,1) of Bollerslev (1986) ; Garch-in-Mean Models by Engle (1987) with different variables in variance such as standard deviation, variance and the log of variance; EGARCH-in-Mean models also with different variables in-mean. From all these specifications and using different conditional distributions (normal, t-student, double exponential and GED distribution) we found that the models presented in this paper are the ones that give the best empirical fit. The aim of the paper is not to select the best process to model the behavior of bond market returns but in fact to investigate the effect of rating changes on returns. It is acknowledged however that given the very small sample presented here the results can hardly be generalized to the market of local bonds. 9 note is that except for the case of the TWA, all rating changes to States recorded in this database have been rating upgrades. Table 2 shows descriptive statistics of log-returns for these local government offerings from different starting dates to October 10, 2006. 14 Daily bond returns-with abbreviated tickers CH-04, CH-042, HGO-032, NL-032 and TLAL-03-show very similar magnitudes both in mean and unconditional variances. There does not seem to be a positive relation between expected return and volatility as standard market models would suggest. That is, greater variability of returns are not apparently accompanied by greater expected returns. Mean returns and volatility of the TWA bonds-see TLAL-03-differ substantially from those of State offerings. Also, TWA mean returns are negative and the magnitude of the unconditional variance is almost 31 times as high as average returns. There is an evident excess kurtosis in all series indicating fat tails and the Jarque-Bera test for normality confirms bond returns are not normality distributeda common finding in the literature of financial returns. It is worth noting that in contrast with other bond offerings the distribution of TWA returns is negatively skewed.
Estimation Results
In this section we estimate and test the market model introduced in equation (2). This model is used to investigate several issues: i) the relationship between the level of market risk and returns, ii) the size and significance of systematic risk, iii) the effect of credit rating changes on bond returns, iv) the asymmetric impact of negative and positive bond returns on conditional variance, v) the persistence of shocks to volatility, vi) fat tails in the conditional distribution of returns, vii) the effect of rating changes on the volatility of bond returns and viii) the impact of rating changes on returns using two symmetric five-day momentum windows around the rating change date. Table 3 provides the parameter estimates and t-ratios for the five time series by rating agency. First note the high significance of most parameter estimates and the absence of serial correlation in the residuals and squared residuals. Also, the three sets of coefficient estimates are not identical and differ from one rating agency to the other. This suggests the market makes its own distinction on the information provided by each rating agency and reacts differently to announcements.
Next we examine the empirical issues raised above: i) Market risk and return. In line with the seminal paper by Nelson (1991) , the estimated risk premium ( ) is negatively correlated with returns, with ranging from -0.04 to -1.37. This parameter estimate is highly significant in all cases except for the TWA risk premium-see fourth column of Standard and Poor's. The existence of a negative risk premium might seem counterintuitive. However, Backus and Gregory (1993) argue that the theoretical relation between the market risk premium and the market variance is not necessarily a positive, linear function. In general the function depends on the preferences of the representative agents and the stochastic nature of the economy. The literature investigating the association between risk and returns using GARCH-M models confirms this is the case. French, Schwert and Stambaugh (1987) and Scrugs (1998) for instance find a significant positive relation while Campbell (1987) , Glosten, Jagannathan and Runkle (1993) report a significant negative association. 15 ii) Systematic risk. The common stock beta (β M ) is in general positive and highly significant. The magnitude of the parameter estimate indicates local government bonds systematic risk is low and independent of the market behavior. This low size is also consistent with the high credit rating (AAA) assigned by FITCH to all the five issues considered herewith. 16 iii) The effect of credit rating changes on bond returns. First we consider the effect of rating changes on bond returns captured by γ e . The results show in general a significant positive effect of rating changes on bond returns, i.e., credit rating upgrades are followed by greater returns. This finding conveys some evidence in favor of the Information Content Signaling Hypothesis (ICSH) considered in previous sections of this paper. There is new quality information provided by rating agencies to the market on the true financial outlook of issuing States. We acknowledged however that we do not have a sufficiently large sample to reach a definite conclusion on whether the ICSH dominates either the WRH or the Trust Fund Effect hypothesis in this paper. Two estimations-see HGO-032 on Moody's panel and NL-032 on Standard & Poor's panel-suggest the Asset Wealth Redistribution Hypothesis (WRH) more than compensates the positive effect of ICSH. For the States of Hidalgo and Nuevo León, our results imply that credit rating upgrades (possibly induced by lower variability of investments and cash flows in State finances) might expand the availability of cheaper bank financing. Banks however would presumably look for higher return instruments, hence lowering the demand for local government bonds and bringing down bond prices _________________________ 15 It must be stressed out however that the main concern of this paper is based on time series analysis. It is in this context more than in an asset-pricing context that such negative relationship makes sense: a negative shock can lead to higher variance, smaller current price and hence lower returns. It is acknowledged here that a negative relationship between expected returns and volatility can indeed seem counterintuitive in an asset pricing context. The author would like to thank this observation made by an anonymous referee. 16 As a proxy for the market index we take the Mexican Stock Exchange Index-Índice de Precios y Cotizaciones (IPC) de la Bolsa Mexicana de Valores-and calculate log returns as indicated in footnote 9 of this article. An alternative plausible explanation for these two cases where rating upgrades are followed by lower returns is due to the Trust Fund Effect introduced in section 3-see the parameter γ e for HGO-32 in Moody's and for NL-032 in Standard and Poor's. In both cases the ratings recorded are upgrades and also new initial ratings. In the particular case of Hidalgo (HGO-32) the Master Trust Effect is very likely scenario since principal and coupon payments are guaranteed by federal share transfers, 75% of which go directly into a master trust. While this master trust positively affects returns providing more certainty to all coupon and principal payments, on the other side a reduced amount of share transfers is taken out every period from Hidalgo local treasury which in turn could be perceived by rating agencies as deteriorating financial conditions. Debt ratios as a proportion to shared transfers would increase and also the proportion of debt service would also increase. A rating downgrade could be a natural outcome and hence the sign observed in these tables. It also should be noted that this empirical effect is not supported for NL-032 rated by FitchRatings.
_________________________
On the other side, there is also evidence in favor of an asset substitution effect in the case TLAL-03 where rating downgrades are followed by greater bond returns-see γ e in the fifth column of Moody's panel. As suggested by the WRH, a greater variance of investments and cash flows might lead to a lower credit rating.17 A lower credit rating to the municipality should increase in turn the local government default risk and financial agents would then look for safer lending instruments such as bonds. An increase in the demand for local government bonds should be observed pushing up prices and returns. It would be natural for the banks to substitute credits for capital market investments due to the high risks involved with direct lending. Hence, under these circumstances lower credit ratings can be associated to higher bond returns. As with NL-032, the substitution effect is stronger than the ICSH effect in Tlalnepantlasee γ e for TLAL-03 in Moody's panel.
The effect of other relevant rating changes or announcements on bond returns has been captured by γ O . It is observed in general that the effect of other rating changes on bond returns is mixed. For the case of Moody's rating upgrades lead to significant bond returns increases, while negative significant effects on returns are reported by Fitch rating changes and a non-significant estimates are observed by Standard & Poor's rating changes.
iv) Asymmetric impact of negative and positive bond returns on conditional variance. The asymmetric relation between returns and changes in volatility is captured by λ. The estimates in all cases are highly significant and confirm that negative bond returns affect the conditional volatility more than positive bond returns.
17 This is actually what happened to the municipality of Tlalnepantla which faced liquidity and financial distress from the beginning of 2005. Conditions deteriorated rapidly and rating agencies downgraded both the Municipality of Tlalnepantla and the TWA (see Table 1 ). The local authority decided to redeem initial debt offerings on October 20, 2005. While there was no default of this issuer, rating downgrades indeed anticipated, revealed and confirmed financial distress that would have probably remained non-public otherwise. _________________________ v) The persistence of shocks to volatility. Another finding of these estimations is the high persistence and extremely high t-ratios shown in all estimations. The largest estimated β is 0.9979 for the case of CH-042 under FitchRatings panel. In order to gain some intuition about the degree of persistence implied by this parameter estimate we use the half-life statistic, i.e., the number h that makes β h =0.5. Using this, a shock to the variance lasts for about one year (329.7 days) while for the lowest estimate (β=0.9252 or CH-042 under Standard and Poor's) the half-life is of just nine days. We should be cautious interpreting high persistence parameters since our sample sizes are short. Nonetheless we believe the results might suggest long-memory in the volatility of local government bonds in Mexico and possibly non-stationarity-although Nelson (1991) observes the effect of a unit root on ln(σ 2 t ) is still unclear. vi) Fat tails in the conditional distribution of returns. To account for the fat tails, model (2) allows e t to follow a GED(ν) distribution with ν capturing the shape of the distribution. As table 3 shows all estimates of ν are highly significant and below one indicating that the conditional distribution has ticker tails than the normal and double exponential distribution respectively.
vii viii) The impact of rating changes using five-day momentum windows. In table 4 we analyze the impact of rating changes on returns by looking at two symmetric windows around the rating change date: (-5,0) and (0,5). 18 DE t and DO t in equation (2) are now dummy variables taking on the value of one during the five days before and the five days after the rating change date respectively. We aim with this to capture the momentum in the bond market before and after the rating change date (0,0). The associated parameters γ e are now interpreted as the cumulative returns on the momentum window. 19
With few exceptions, we find strong significant evidence in favor of market anticipation and post-reaction five days before and five days after rating changes-see γ e for every rating agency. Also, as it would be expected, in almost all cases the results indicate the effect on volatility is much greater on the event day than in the pre and postrating change date momentum windows-compare the magnitude of φ e in tables 3 and 4.
To gain some intuition on these findings let us consider Moody's rating actions for instance. Our results suggest the market anticipated the rating agency upgrading to Nuevo León-see γ e under NL-32-not only by pushing up prices and returns five days before, but also by raising bond returns five days after. Cumulative returns in these five-day momentum windows are however lower than the impact observed on the rating change *, ** and *** Significant at the 1%, 5% and 10% level respectively. a (-5,0) and (0,5) indicate pre and nt five mentum windows respectively. post-eve -day mo b Tratios in parenthesis.
CH-04
CH-042 HGO-032 NL-032 TLAL-03 (-5,0) a (0,5) a (-5,0) (0,5) (-5,0) (0,5) (-5,0) (0,5) (-5,0) (0,5)
Moody's δ date. Similarly, the impact of rating upgrades on the conditional volatility of returns was greater on the event date than during the five-day pre and post-momentum windowscompare φ e in tables 4 and 5 under NL-032.
As indicated by the five-day post-event momentum window, there is evidence for an asset substitution effect in the State of Chihuahua offerings after Moody's rating upgrades-see CH-04 and CH-042 in Moody's panel. A similar finding is observed for FitchRatings upgrades where we find evidence for an asset substitution effect on the preevent momentum window in both Chihuahua and Nuevo León offerings.
The estimated risk premium in all cases remains practically unaffected both in direction or magnitude except for the CH-042 issue, where the size of the risk premium before and after the rating change by Standard & Poor's was about ten times weaker relative to the event day.
Finally β M , the measure of the local government systematic risk, remains low and highly significant in all cases except for TLAL-03 where β M changes from positive and non significant to negative and significant during the pre-event five-day momentum window under Standard & Poors panel.
Conclusions and Discussion
Fiscal and financial reforms carried out in 2000 have encouraged a widespread presence of rating agencies in Mexico and have allowed several States and Municipalities to raise funds through bond offerings in the capital market. Any local government in Mexico intending to access credit and capital markets must count with at least one credit rating from one of the three main agencies: FitchRatings, Moody's and Standard & Poor's. This paper investigates the effect of rating change announcements by these agencies on returns of bond offerings by States, municipalities and local authorities in Mexico during the period November 2002 to October 2006. In addition to accounting for the systematic risk in a market model, we extend the process to examine the relationship between the level of market risk and returns, the effect of rating changes on the conditional volatility of bond returns and to capture the momentum in the market around a given rating change date. This is one of the few empirical works investigating the effect of credit rating changes on State and Municipal bond returns. In line with Liu and Seyyed (1991) we find that credit ratings have a significant influence on bond returns. We also find that the market makes its own distinction between the information conveyed by each rating agency and reacts distinctively.
The results show in general a significant positive effect of rating changes on bond returns, providing support in favor of the Information Content Signaling Hypothesis (ICSH) for the cases considered in this study. This result adds to the findings of Ingram, et. al. (1983) for the U.S. municipal bond market and more recently to Folowill and Martell (1997) and Choy, et. al. (2006) for stock returns. While issuers in the Mexican Stock Market are required to provide all relevant financial information to the market, the findings in this article suggest that not necessarily all value affecting information is contained in the prospectus and the rating change might reveal sensitive non-public information and be an important signal to market participants. Liu and Seyyed (1991) in fact argue that information about municipal bonds is not as readily available as for corporate securities and when it is available it is less reliable, less timely and less comparable than information about corporations.
We also find an opposite reaction of bond returns to rating changes in some bond offerings indicating that either the Trust Fund Effect introduced in this paper or the Asset Wealth Redistribution Hypothesis (WRH) more than compensate the effect of ICSH. This is in line with the studies of Goh and Ederington (1993) in the U.S. market and Barron et. al. (1997) and Abad and Robles (2006) for the U.K., Australian and Spanish market respectively. Support for the WRH in this article could be interpreted as the result of an asset substitution effect where market participants decide to look for less risky instruments such as bonds after a rating downgrade to the local government is announced hence raising bond returns or the result of a Trust Fund Effect.
While Moody's rating changes announcements exert a positive impact on the conditional volatility of bond returns it is found that the effect of other related rating changes announcements on the variability of returns is otherwise mixed. In contrast, using a GARCH(1,1) model Barron et. al. (1997) found no significant change in excess return volatility after the assignment of new ratings, whereas Abad and Robles (2006) having accounted for GARCH type conditional heteroskedasticiy, do not provide estimates on the effect of rating changes on bond returns volatility.
In order to capture the momentum in the bond market before and after the rating change date announcement, we examined the impact of rating changes on returns by looking at two symmetric windows around the rating change date. With few exceptions, we find strong significant evidence in favor of market anticipation and post-reaction five days before and after rating changes respectively. We also find the response to a given rating change is stronger both in magnitude and significance on the event date. The occurrence of simultaneous rating-return changes is interpreted here as evidence of municipal bond market inefficiency.
Finally, we document significant time varying risk premiums, low systematic risk, a leverage effect in the volatility of bond returns, fat tails in the conditional distribution of returns and high persistence of shocks to volatility. Water Authority (TWA) in order to suspend payments of principal or consequtive periods If this indenture is applied then the maturity of the credit is extended likewise. e Not applicable.
